Introduction
Metabolism is the collection of chemical interconversions that take place in all cells or organisms and drive life processes. In analogy to the terms "genome", "transcriptome" and "proteome", the comprehensive set of metabolites synthesized by a particular organism or tissue is refered to as its "metabolome". Metabolomic analysis aims at the unbiased identification and quantification of all metabolites in a biological sample [1, 3, 5, 7] . By integrating the data obtained from such large-scale experiments into metabolic correlation networks, its power to significantly extend and enhance existing functional genomics approaches has already been demonstrated [2, 4] . However, the relationship between metabolic correlation networks and the underlying enzymatic system is still largely unclear. Here, we will address the interpretation of these data-generated networks in terms of the underlying biochemical pathways [6] .
Methods and Results
As a first step, we elucidate possible mechanisms for generating correlations within metabolic networks. We argue that cell metabolism constitutes a complex dynamical system, which is continuously subject to random fluctuations. These fluctuations induce variability in certain metabolites, propagate through the network, and generate an emergent pattern of correlations. Based on the theory of stochastic systems, we develop a framework which allows to give the relationship between the observed correlations and the underlying pathways explicitly in terms of the Jacobian of the system. Our results lead to a systematic relationship between observed correlation networks and the underlying biochemical pathways. This provides a fundamental conceptual basis for future analysis of metabolomic datasets. Our approach enables us to treat the observed correlations as a 'fingerprint' of the underlying biophysical system: The pair-wise correlation network represents a snapshot of the physiological state of the plant at a given point in time. In this way, the organization of metabolites in complex correlation networks exploits the intrinsic flexibility of metabolism to gain additional information about the state of a molecular system.
